T his chapter characterizes the structure of international relative price levels using cross-sectional and time series data.
research reached similar conclusions, but these findings confirm that the results hold up with more comparable and complete price data. Second, countries' aggregates of international relative prices based on the 2008 WDI data differ substantially from those based on the PWT 6.2 data. Finally, depictions of price movements based on our international relative prices are fundamentally different from those based on existing REERs.
Cross-Sectional Evidence Data
The ICP provided the 2005 benchmark PPPs for 146 countries and 155 basic headings. 4 It also provided the 2005 values for gross domestic product (GDP), expenditures on each basic heading, population, and market exchange rates. 5 The 2005 ICP benchmarks have two advantages over previous benchmarks. First, they are the first to include actual price observations for China and the first since 1985 to include actual price observations for India (the 1993 results for both countries were imputed). Indeed, as Deaton and Heston (2008) note, previous price data for these countries have been based on partial information and indirect methods. Second, the price collection for the 2005 benchmarks relied on the ICP's structured product descriptions, which is a list of standardized attributes used to identify a product as narrowly as possible (World Bank 2008, 142) . This identification enhances the comparability of prices. 6 
Empirical Results
Using this information, we measure the 2005 bilateral relative price level of the United States with respect to country j in basic heading i as where E j/$ is the 2005 market exchange rate for country j with respect to the U.S. dollar, and PPP i j is the PPP exchange rate of the i-th basic heading in the j-th country. A value of two for q i j,us means that the price level in the United States for the i-th basic heading is twice the price level of the same basic heading in country j. Figure 22 .1 shows the percentiles of the distribution of ln q i j,us across countries. To facilitate the presentation, we first split these distributions in two groups, tradable and nontradable, and then rank each group using its median. 7 The figure shows that the median of the distributions for nontradable products is generally higher than that for tradable products. 8 Also, the dispersion of relative prices for tradables is considerably smaller than the one for nontradables.
We now examine the extent to which the cross-country dispersion of relative prices is related to the cross-country dispersion of income levels. 9 To that end, we assume that
where q i = q 1,us i , . . . , q j,us i , . . . , q 144,us i ; y is a 144 × 1 vector of relative per capita GDPs, measured as q 144,us i , the international dollar value of the j-th country's per capita GDP relative to that of the United States; and u i is a 144 × 1 vector of disturbances assumed to be white noise. Figure 22 .2 shows the estimates of b i and their 95 percent confidence bands. We arranged these estimates using the ordering of figure 22.1 as the template. The results indicate that these estimates are generally negative and significant. In other words, an increase in the per capita income of the j-th country relative to U.S. per capita income tends to lower the q i for that country, which corresponds to an increase in the price of the i-th good in the j-th country relative to the corresponding U.S. price. Note also that nontradables have the largest estimate of b i (in absolute value). This pattern has an economic explanation: an increase in income of the j-th country raises the demand for tradable and nontradable products, but the latter are supplied locally only. Hence an increase in the prices of these nontradable products drives them higher relative to U.S. prices. For tradable products, the existing forces to arbitrage prices are already reducing price differences with respect to the United States, and hence differences in the level of development are quantitatively less important.
Overall, the evidence from figures 22.1 and 22.2 suggests that differences in both the level of development and tradability are relevant considerations in explaining the cross-country dispersion of relative prices for the basic headings used here.
Time Series Evidence
We now turn to the evolution of relative prices over time. To this end, we use the 2008 WDI data for purchasing power parities at the GDP level and market exchange rates for 1980-2007 for 29 countries. 10 An important advantage of these PPPs is that they rest on the ICP benchmarks, meaning that the comparisons across time and space rest on the same (high-quality) price data.
We begin by measuring the U.S. bilateral relative price with respect to the k-th country as
where E k/$,t is the market exchange rate between the k-th currency and the U.S. dollar, and PPP k/us,t is the corresponding PPP exchange rate reported by the WDI. Note that a value of two for q us,k means that the basket of products produced in country k is twice as expensive in the United States as in country k.
To measure relative prices for other countries, we exploit the transitivity of PPPs. Thus we estimate q jk as
From these bilateral relative prices we obtain a multilateral measure using a geometric mean,
where Q g jt is the international relative price of the j-th country, and w jk,t is the time-varying trade weight associated with the k-th country. For weights, we follow the method adopted by the Federal Reserve for its broad dollar index (Leahy 1998) . These weights are designed to reflect the composition of world trade from the standpoint of the j-th country.
11 Equation (22.5) has two important properties. First, a value of two means that prices in the j-th country are twice as high as the average of its trading partners. Second, even if prices levels were fixed, the Q g for each country changes as the composition of world trade changes.
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The next section discusses how this measure of relative prices differs across countries. It is followed by a section that compares the evolution of this measure to the more familiar chained indexes of real effective exchange rates. 
International Relative Prices
Our calculations for Q g (table 22 .1) show that the WDI-based measures of international relative prices differ markedly across countries. For example, the prices in 2007 (column [6] ) for China and India are less than half those of their trading partners, whereas Japan's prices are about 50 percent higher than those of its trading partners. The U.S. international relative prices, which are among the highest, were the highest during the mid-1980s. Moreover, price measures based on the 2008 WDI differ significantly from those based on PWT 6. exports of low-priced products from emerging market economies lowers the average world price of tradables, and, because these exports are a large share of industrial countries' imports, raises their prices relative to world prices.
Real Effective Exchange Rate Indexes
We now compare our WDI-based international relative prices with existing measures of real effective exchange rate indexes. This comparison is of interest because most analyses of the role of international competitiveness in external imbalances use chained indexes of real effective exchange rates. Table. Note: WDI = World Development Indicators; PWT = Penn World Table. a. Based on extrapolations of PWT 6.2 through 2007. b. For the years shown in the table.
However, as shown shortly, these chained indexes cannot capture the direct effects that changes in the country composition of world trade have on international relative price levels. To see this, note that the most widely used alternative to Q g j,t is the chained aggregate, which is a weighted average of the growth rates of bilateral relative prices:
where P k,t is an "arbitrary" measure of prices in the k-th country, P j,t is an "arbitrary" measure of prices in the j-th country, and E j/k,t is the price of the currency of the k-th country in terms of the currency of the j-th country. This formulation is appealing because it relies on growth rates without having to measure price levels as such. For example, the term P k,t _ P k,to could be the consumer price index (CPI) for the k-th country with t 0 as the base period. Indeed, the Bank for International Settlements (BIS) REER, which we use as a comparator, is based on CPIs (see Klau and Fung 2006) . We use the BIS measure, which we denote as Q bis j,t , because it is well known and available for many emerging market economies.
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To facilitate our comparison with the BIS REER, we note that price series analogous to the CPIs, but based on GDP baskets, are implicit in the q jk,t 's used in constructing Q 
Conclusion
This chapter characterizes the distributions of relative price levels across countries, products, and time. We begin by studying the cross-country distributions of 2005 relative price levels across 144 countries for 92 detailed product categories. We find that the cross-country dispersion of relative price levels depends importantly on whether the basic heading is tradable. Differences in the level of development are also relevant for explaining the dispersion of prices. We continue our analysis with a study of time series PPP data from the World Development Indicators and exchange rate data for 34 countries spanning 1980-2007. The WDI data have the benefit of being derived from the ICP benchmarks. We use these components to construct bilateral relative price levels, which are then aggregated using a geometric mean and weighted using timevarying trade weights. We find that countries' aggregates of international relative prices based on the 2008 WDI data differ substantially from those based on data from Version 6.2 of the Penn World Table. Finally, depictions of price movements based on our international relative prices are fundamentally different from those based on existing REERs. We do not interpret these divergences as a call to abandon existing effective exchange rate indexes. Rather, we interpret these divergences as an opportunity for Q g t to complement the information in those indexes, a role that is likely to be present so long as changes in the pattern of trade continue. In this case, the ongoing efforts by the International Comparison Program are central to understanding international relative prices. 
